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SUMMARY 

i 

A new computer program called NASCAN (NASTRAN scan ) is offered as a ser- 
fice to NASTRAN users by Control Data Corporation CYBERNET Data Centers. NASCAN 
nables users to scan lengthy NASTRAN output files for maximum and minimum values 
r n easy user-oriented categories. With this information quickly available through 
iser terminals, a user can more confidently decide on what his next steps should 
e on the project. Areas of high stress or deflections in any of the NASTRAN 
[igid formats can be quickly detected and listed out for project documentations. 

■he NASTRAN model can 'then be revised if necessary by updating an input file 
tape which is again processed through the NASTRAN program. 

This relieves a user of the task of visually scanning lengthy output list- 
ings for this type of data. The text of the full output file listing can be used 
i'or more detailed documentation. 


USING NASTRAN TO CREATE DATA FIIES FOR SCANNING 


Data to be saved for scanning by NASCAN are controlled by the user during 
lis NASTRAN runs. The 0UTFUT2 module of NASTRAN is utilized to request selected 
iata blocks to be saved. Stresses, displacements, loads, velocities, accelera- 
tions, or eigenvectors can be chosen. 

Figure 1 shows a tabulation of DMAP ALTER numbers and the corresponding 
MAS TRAN data block names used in reference 1 that apply to each of the NASTRAN 
rigid formats. These names must be entered within the OUTPUT 2 DMAP ALTER state- 
ments by the user. The basic ALTER package within the NASTRAN executive control 
consists of the following cards: 

ALTER yy 

, 0UTFUT2 a, b, c, d, e // C, N, -l/C, N/ll/V, N, P3 = zzzz$ 

1 SAVE P3$ 

0UTFUT2, , , , , //C, N, -9/C, N, ll/v, N, P5$ 

END ALTER 


SYMBOLS 


ALTER yy 
a, b, c, d, e 


11 


zzzz 


rigid format sequence number where the 0UTPUT2 DMAP 
instructions should be inserted into the rigid format 

NAS TRAN output data block names taken from table 1; one 

to five data blocks can be output with 0UTHJT2 instruction! 

signifies that NASTRAN should write its processing results 
onto file UT1; see page 5.3-20i of reference 2 for other 
options 

i 

name assigned to the output tape for identification purposes, 
see reference 2 for more details j 


If the user does not wish the output listing for these data, the data blocl 
name can be removed from the OFP module instruction. This module formats tables 
and places them on the system output file; subsequently, these tables are prints 

If the user wants to scan large data blocks, separate tapes should be used, 
to speed up the scanning process. 

i 

A sample statics solution (Rigid Format 1) NASTRAN Executive and Case Conti 
creating two tapes for scanning with NASCAN is shown in figure 1. One tape wil] 
contain the stress output (data block 0ES1) on file UT1. The displacements (Dai 
block 0UGV1) will be saved on file UT2. Both are called for in the NASTRAN Case 
Control. 


USING THE NASCAN PROGRAM 


These data tapes can now be scanned by the NASCAN program which can scan 
several types of data blocks and multireel files in a single execution. NASCAN 
input is organized into easily defined major and minor scans. A maj or scan per- 
tains to one type of NASTRAN output such as element stresses or grid point dis- 
placements. It includes a definition of subcase loadings, grid point sets, ele- 
ment sets, frequency ranges, eigenvalues, or time steps to be examined. 

Within each major scan several minor scans may be specified to define strei 
components and element types. 

Tables 2, 3 , and k are taken from reference 3 and illustrate entries for 
major and minor scans, along with an explanation of the scan termination card. 

To illustrate the use of NASCAN with dynamic analysis data, figure 2 is an 
example of program controls to scan a frequency response analysis run. Note tb 
range of frequencies and the element components requested. 

Sample NASCAN input for scanning a statics run with an explanation of the 
entries is shown in figure 3- The corresponding NASTRAN executive control whic 
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;ated these data is shown in figure 4. Note that five data blocks were written 
the same tape in this example. NASTRAN output results illustrating scannable 
;put are shown in figure 5 • 


I 


OUTPUT FROM NASCAN 


All major scan parameters are clearly defined in a header block preceding 
r tabulation of results. The minor scan data are likewise identified with all 
f;put results. Maximum, minimum, and average values are given at each minor 
an level. 

J The summary for each major scan (for example, stresses or displacements) 
ves the maximum and minimum values of all minor scans involved. 

j Sample output listings are shown in figures 6 and J. It can be seen that 
pse data have great value when they represent a summary of large files of 
formation. Now the project engineer can quickly focus his attention on these 
gions of his model. 


CONCLUDING REMARKS 


A computer program called NASCAN (NASTRAN scan ) has been described. NASCAN 
ables users to scan lengthy NASTRAN output files for maximum and minimum values 
easy user-oriented categories. 

j 
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Table 1. Alter Numbers and Data Block Names for CDC/NASTRAN 


Rigid Format 
Subset 

1 

2 

3 

A 

1 

k 

2 

5 

l 

5 

2 

6 

7 ** 

8 ** 

9 ** 

10 ** 

11 ** 

12 ** 

Alters: Phy. 

Alters; Sol. 

H9 

107 

105 

100 

157 

100 

H 2 

162 

156 

H5 

166 

1*3 

161 

l*»3 

131 

121 

159 

130 

1 5 1 * 
127 

NASCAN styp 















Parameter 















Entries 















DISP 

0 UGV 1 

OUGVI 


OUGVI 

OUOGVI 

OUGVI 


OUGVI 


OUPVCI 

OUPVI 


OUPVC 1 

OUPVI 

SO ISP* 










OUDVCI 

0U0Y1 


0UHVC1 

0UHV1 

ED ISP 



OPHIG 




OPHIG 


OCPHIP 



OCPHIP 



SEDI* 









OPHIO 



OPHIH 



VE10 










OUPVCI 

OUPVI 


OUPVCI 

OUPVI 

SVEl* 










OUOVCl 

0U0V1 


0UHVC1 

OUHVI 

ACCE 










OUPVCI 

OUPVI 


OUPVCI 

OUPVI 

SACC* 










OUOVCl 

0U0V1 


OUHVC 1 

OUHVl 

SPCF 

0QG1 

OQGI 

OQGI 

OQGI 

0QBG1 

OQGI 

OBQGI 

OQGI 

OQPCI 

OQPCI 

OQP I 

OQPCI 

OQPCI 

OQP l 

OLOA 

0PG1 

OPGl 


OPGl 


OPGl 


OPGl 


OPPCI 

OPPI 


OPPCI 

OPPI 

NLLO* 











OPNll 



0PNL1 

STRE 

0ES1 

OESl 

OESl 

OESl 

OESBl 

OESl 

0BES1 

OESl 

0ESC1 

0ESC1 

OESl 

0ESC1 

OESCI 

OESl 

ELFO 

0EF1 

0EF1 

OEFI 

OEFI 

OEFBI 

OEFI 

OBEFI 

OEFI 

0EFC1 

OEFCI 

OEFI 

OEFCI 

OEFCI 

OEFI 


♦Output from module VDR (solution set) 

♦♦Do not use a subcase structure without special altera 



! 

NOTE: COMP = j. is also a valid entry for defining how a minor scan should be 
performed. See Table 3. 

?OMP(MAGN) =i_= a grid data scanning sub-option t hat can be specified if the user wants NASCAN to 
determine vector sums of translations or rotations at a grid point. This only 
applies to real number data. Only the first component number (e. g. , 1 for trans- 
lations or 4 for rotations) can be specified. A valid example of a translation vector 
i sum is: 


SET 100 = 1 

DISP COMP(MAGN) =100 

A valid example pertaining to a rotation vector sum is: 

SET 200 = 4 

DISP COMP(MAGN) = 200 

iOTE: Only data using the default CDC/NASTRAN SORT1 option can be input to NASCAN. 


Table 2. Valid styp Entries for Major Scans 


1 Valid Entry 

Columns 1-4 

Function 

STRE 

Specifies that a stress scan should be performed. A BOTH entry is 
allowed when the user wants to select a sub-option for scanning fiber 
stresses on each side of selected plate elements. Table 4 lists valid 
elements and components. Table 3 lists valid parameters that are 
necessary when entering STRE with a minor scan. 

ELFO 

Specifies that an element force scan should be performed. Table 4 lists 
valid elements and components. Table 3 lists valid parameters that 
must accompany an ELFO entry when a minor scan is being defined. 

DISP 

Specifies a displacement scan (physical set); applies to grid data scans. * 

SDIS 

Requests a displacement scan (solution set); applies to grid data scans. * 

EDIS 

Specifies an eigenvector scan (physical set); applies to grid data scans.* 

SEDI 

Requests an eigenvector scan (solution set); applies to grid data scans. * 

VELO 

Specifies a velocity scan (physical set); applies to grid data scans. * 

SVEL 

Requests a velocity scan (solution set); applies to grid data scans. * 

ACCE 

Specifies an acceleration scan (physical set); applies to grid data scans. * 

SACC 

Requests an acceleration scan (solution set); applies to grid data scans. * 


*Data blocks for the physical set are output from module SDR1, while blocks for the solution set are 
output from module VDR. 
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Table 2 . Valid styp Entries for Major Scans (Cont'd) 


Valid Entry 

1 

Columns 1-4 

Function 

SPCF 

Specifies an SPC force scan; applies to grid data scans. * 

OLOA 

Requests a static or dynamic load scan; applies to grid data scans. * 

NLLO 

Specifies a non-linear load scan (solution set); applies to grid data scans. * 


♦Data blocks for the physical set are output from module SDR1, while blocks for the solution set are 
output from module VDR. 


Table 3 . Entries Accompanying STRE and ELFO (Minor Scans) 


Entry 

Function 

COMP =1 

This mandatory entry specifies the set number (i. parameter) that identi- 
fies which components should be scanned. Table 4 lists the allowable 
integer values that represent entries that can be scanned for real and 
complex forces and stresses. NOTE: For complex numbers, the mag- 
nitude is always used. Only 10 entries can be specified for each request 
set. 

ELEM = bed 

This mandatory entry specifies the appropriate element type. Valid 
entries for the bed parameter are shown in the first column of Table 4. 

The minor scan option allows the user to determine the minimum and 
maximum value of all specified element types. Since this output is com- 
pared by component number in the final summary, the user should only 
specify similar element types (by grouping) as shown in Table 4 when 
he requests a major scan. 

NOTE: The bed parameter refers to the same mnemonic that CDC/ 
NASTRAN employs for element types. See Table 4 for a list of allow- 
able element types. 

A valid example of COMP = i and ELEM = bed is: 

ELFO ELEM = ROD COMP = 110 

BOTH 

This optional entry causes NASCAN to search the plate fiber stresses on 
each side of the element to locate a maximum absolute value. This value 
is then listed with an appropriate mathematical sign. Subsequently, the 
program finds a minimum absolute value for this side only (containing 
maximum) and lists it with its appropriate sign. If compressive stresses 
are higher than tension stress, they are listed as minimum. 

The BOTH option only applies to real element stresses. Table 4 lists 
allowable components. 

When selecting the BOTH option, users must enclose this entry within 
parentheses. This option can not be selected unless ELEM and COMP are 
also selected. A valid example of its use is: 

STRE ELEM = QDPLT COMP(BOTH) = 78 


466 



Table 4. NAS CAN Element Types and Components for Minor Scans 


1 


Stresses 

Forces 

Lement 

Component 

Code 

Component 

Component 

Code 

Component 

fypes 

Real 

Complex 


Real 

Complex 


AR 

2 

2 

Stress, A1 

2 

2 

Bend-mom, Al 


3 

3 

Stress, A2 

3 

3 

Bend-mom, A 2 


4 

4 

Stress, A3 

4 

3 

Bend-mom , B1 


5 

5 

Stress, A4 

5 

5 

Bend-mom, B2 


6 

6 

Axial stress 

6 

6 

Shear-1 


7 

- 

Max stress, A 

7 

7 

Shear-2 


8 

- 

Min stress, A 

8 

8 

Axial force 

t 

9 

- 

Safety margin-ten 

9 

9 

Torque 

i 

10 

12 

Stress, B1 




i 

11 

13 

Stress, B2 





12 

14 

Stress, B3 





13 

15 

Stress, B4 




1 

14 

- 

Max stress, B 





15 

- 

Min stress, B 




1 

16 


Safety margin-corn 
■ 




! etra 

2 


Normal-X 

undef 

ined 


[EXA1 

3 


Normal-Y 




[EXA2 

4 


Normal-Z 




jTEDGE 

5 

5 

Shear-YZ 





6 

6 

Shear-XZ 





7 

7 

Shear-XY 





8 


Octahedral 





9 


; Pressure 




HIM6t 

3 

- 

Normal-X 

undefined 



4 

- 

Normal-Y 




l 

5 

- 

! Shear-XY 




i 

6 

- 

Shear angle 





7 

- 

Maj-prin 





8 

- 

t Min-prin 





9 

- 

Max-shear 





fiajor Scan Termination Card 

i scan termination card (also called a FOR card) is required at the end of each major scan definition, 
ts purpose is to signal the end of the appropriate major scan data. This card should be filled out 
ccording to the following format: 

= i, SUBCASE = i, RANGE = r, , r 

-1 


All three corners and centers are scanned. 


FOR 


elem" 

GRID 
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ID A, 8 

SOL 1 ,0 
TIME 3 
ARP DISP 
f ALTER 9,11 
f ALTER 14,19 
ALTER 119 

OUTPUT 2 0ES1 ,,,,//C,N,-l/C,N,11/V,N,Pl-STRESS$ 
SAVE PI 

0UTPUT2 ,,,,,//C,N,-9/C,N,11/V,N,Pl$ 

OUTPUT 2 OUGV 1 , , , , //C , N , - 1 /C , N , 1 2/V , N , P2- I DSPL$ 
SAVE P2 

0UTPUT2 , , , , ,//C,N ,-9/C ,N , 1 2/V ,N ,P2$ 
f ALTER 122,126 
ENDALTER 
CEND 

TITLE-TESTING 
D I SP-ALL— 

STRESS-ALL 
SUBCASE 1 

LOAD- 10 
SUBCASE 10 
LOAD-1 2 
SPC-10 


BEGIN BULK 


ENDDATA 

^Required alters for Rigid Format 


Figure 1.- Generating SCAN data for 
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NAS CAN 



I 


Figure 2 illustrates how to check NAS CAN input data without mounting CDC/NASTRAN output tapes 
This example also shows that the CDC/NASTRAN tapes should undergo a frequency response analysis 
(rigid format 8). In this second instance, the user must enter a COMPLEX =X option on his overall 
parameter card. 

Page TITLE card . 

Overall parameter card . 

SET definition cards . 

Major Scan 

1 • Complex element stresses 

2. SUBCASE -1 ( SET 10-1) 

3 . Elements defined by SET 3 

4. Range of frequencies-O* 0 to 10Q.0 

Minor Scan #1 
1 • El emen t ty pe—QDMEM 

2. Components- 2 ,4 ,6 (SET 4) 

3 . See Table 3-1 

Minor Scan #2 

1. Element type-QDNEMl 

2 . Components- 2 ,4 ,6 

Minor Scan #3 
1 • Element type-QDMEM2 
2. Components- 2 ,4 ,6 

Minor Scan #4 
1 * Element type-TREMEM 
2 • Components- 2 ,4,6 

~ Major Scan 

1* Complex displacement 

2. Range 1.0E-09 to 0.5 

3. SUBCASES-1 and 2 (SET 12) 

4 . Grid poi/its-90 thru 92, 94 thru 96 

Minor Scan HI 

.3. Components- 1 and 2 (SET 12) 


Figure 2.- Sample NASCAN Program controls: checking input. 


TITLE-DATA CHECK FOR NASTRAN FREQ. RESP. ANALYSIS RUN.- 

COMPLEX-1 TIME-1 RESTART-0 NLPP-50 - 

SET 10-1 ‘ “ 

SET 12-1 , 2 

SET 3-632 THRU 695, 704 THRU 711, 961 THRU 1000 
SET 4-2, 4, 6 

SET 5=90 THRU 92, 94 THRU 96 

END 

SCAN TITLE-MEMBRANE ELEMENTS— STRESS 
SCAN SUBT ITLE-QDMEM QDMEMl QDMEM2 TRMEM 
SCAN LABEL-SKIP TRIA2 
STRE C0MP-4 ELEM-QDMEM 

C0MP-4 ELEM-QDMEM1 *_ 

C0MP-4 ELEM-QDMEM2 
C0MP-4 ELEM-TRMEM 

FOR SUBCASE-10 ELEMENTS-? RANGE-0.0 100. 0_ 

SCAN TITLE-DISPLACEMENTS RANGE l.E-09 0.5H 

DISP COMP-12 „ 

FOR GRID-5 SUBC-12 RANGE-1. -09 0,5 
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$SEQUENCE . xxx. 

$CHARGE . xxxxxx. 

JOB,CH20000,CL20000,T50,P4,TP1 . 

REQUEST , PROG , H I . ( KEY-NASC AN . L I B-APPL I B ,NOR I NG) 
REWIND (PROG) 

COPYBF (PROG .NASCAN) 

UNLOAD (PROG) 

REWIND (NASCAN) 

REQUEST .TAPE! ,HI . (xxxxx, NORING) 

REWIND (TAPE 1) 

RFL, 70000. 

NASCAN. 

7 S 

TITLE-DATA CHECK FOR CDC/HASTRAN STATIC ANALYSIS 
NTAPE-1 , TIME-25 
SET 1-1 

SET 2-3 THRU 5 

SET 3-1 THRU 60, 71 THRU 80 

SET 4-2,3 

SET 5-6 

SET 6-61 THRU 70 
SET 10-10 
SET 11-11 

STRE ELEM-TR I A1 , COMP-2 
ELEM-TR I A2, COMP-2 

ELEM-QUAD2, COMP-2 “ 

COMP-2, ELEM-QU ADI 
FOR SUBCASE-10, ELEMENTS-} 

EFLO ELEMENTS-TRMEM, COMP-5 

ELEMENTS-QDMEM , COMP-4 

FOR SUBCASE- 1 0, EL EM-3 

STRE COMP-5 ,ELEM-BAR I 

FOR SUBCASE-11, ELEMENT$-6f 
END 


“ Major Scan 

1. Real element stresses 

2. SUBCASE 10 (SET 10-10) 

3. Element numbers defined by SET 3 

Minor Scan #1 

1. Element type-TRIAl 

2. Components-SET 2-3, 4, S 

3 . See Table 3-1 

Minor Scan $2 

1. Element type-TRIA2 

2. Components- 3 ,4 ,5 

Minor Scan #3 
1- Element type-QUAD2 
_ 2 . Components- 3 ,4,5 

Major Scan 

1. Real element forces 

2. SUBCASE 10 

3m Element numbers defined by SET 3 j 

Minor Scan HI 

1 . Components-SET 4-2 , 3 

2. Element type—TRMEM 

Minor Scan #2 

1 . Components- 2 , 3 

2. Element type—TRMEM 

" Major Scan 

1. Real element stresses 

2. SUBCASE 11 (SET 11-11) 

3. Element numbers defined by SET 6 

Minor Scan HI 

1. Components- SET 5-6 

2. Element type- BAR 


Figure 3.- Sample NASCAN entries: scanning a statics run. 



k'JO 


Figure k.- NASTRAN input 


.7«mit4i4 

.)III«TE*t4 


M 

•.» 

• .0 

•M4tom»(i 

0.0 

M 

4.121017E403 

•3.«4M14C»e) 

3.96176TC»03 

13S37ie*03 

4.0M4UM) 

t.4cmK«n 

-I.49«HM»I) 
-4.Ql)U4t»«) 
-4.41*71 lfiJ 
-4,«aiM«t«n 
4,0«M)4C*0) 
4.6IJ1I)C*«3 
0.0 


MU14H-41 -i.?o?o25C-ti 

•IWIM-ll 1.120SSSC-0? 

>.f o.o 

1.0 0.0 

>.0 0.0 

-2.6421T1C-14 
>.306470E«0* 0.0 

1.313266(404 0.0 

'•37061 1C»04 0.0 

1.312297(404 0.0 

.4401607*0* 0.0 

.213164(405 0.0 

.730433(404 0.0 

• 10711 17*05 0.0 

•I46640C.06 0.0 

• 0«»09C*»f 0.0 

• U5140C405 0.0 

.113790(405 0.0 

.233194(404 0.0 

.000406(404 0.0 

.070169(404 0.0 

*230207(404 0.0 

.130120(403 0.0 


4. 62004 2f -01 0.0 

1.003306C-01 0.0 

0.0 0.0 

•*0 0.0 

0.0 0.0 

1.904032C-U —2.040000C*00 


Se*»T(*«ER IT. 1974 N*STB»*» 7/26/74 PARC 62 


STRESSES 

nsRf 

DISTANCE 

-5.000000E-02 1., 

S.OOOOOOE— 02 -1., 


STRESSES IN ELEMENT COONO SYSTEM 
NORMAL-X NORMAL-T SM(AR-XV 


QUAO«ILATERALS 


1 C 0 0 P L T 1 


PRINCIPAL STRESSES |2(N0 SHEAR! 
AN6LE MAJOR ninob 


•292J74C— 01 6.ST7710C— 01 1.519010E-01 

.282374E-01 — 5.S77710C— 01 -1 .6 1 901 OE-01 


6. 0606 1 4E—0 1 
-7. 99* 7S0E-02 


7.994780C-02 
-6.0606 l *€-0 1 


TITLE CARO 

subtitle card 


SEPTEMBER 17. 1974 NASTBaN 7/26/74 


STRESSES IN «(N(BAL QUAORfLAlERAl ELEMENTS ICOUAO 

PIB*« STRESSES IN ELEMENT COORO SYSTEM PRINCIPAL STRESSES «2(BO SMEAR) 

distance nobnal-a ►<obmal-y shcak-xy angle major minor 


-S.OOOOOOE— 02 
6.000000E-02 


“S.OOOOOOE -02 

6 • 0000 OoC-02 


T.029666E-02 -2.20741 IE -03 

-7.029664E-02 2.20741 1E-0J 


9. 931 066E-03 
>9.931 046C-03 


-1 .660166E— 02 2.62666X-01 1.642437E-01 

1.660 1 66C-02 -2. 62656 X— 01 -1 .642437E-01 


64.6130 

-26.3070 


7.9502S9C-02 

3.414436C-03 


3.304901E-01 
9.364440C— 02 


-3.414436E-03 

-7.960259C-02 


-9.364440C-02 

-3.30490IC-01 


2. 1 202 1 3E-0 1 
2.1 202 1 3C-0 l 


TITLE CABO 
SUBTITLE CABO 


SEPTEMBER 17. 1974 NASTBAN 7/2S/T4 


stresses in ocnoino quadrilaterals ( C 0 0 P L T ) 

STRESSES in ELEMENT COORO STSTEN PRINCIPAL STRESSES (2ERO SHE AMI 

DISTANCE normal-* NORMAL-T SmEAR-AT ANGLE NAJOR HI hob 


“5.000000E-02 
S.OOOOOOE— 02 


2.644 7AOC-01 1.115544(400 3.03002K-01 72.3645 1.212123(400 1.S989S4E-01 5.261136C-0I 

“2.564740E-01 “1.116544(400 -3.030Q21C-01 >17.6356 -1 .S96966C-0 1 “1.212123(400 S.26U36C-01 


TITLE CARO 
SUBTITLE CARO 


LOAD SET 2000 


SCPfENBCR 17. 1976 NASTBAN 7/26/76 


STRESSES IN GENERAL QUADRILATERAL ELEMENTS < C 9 U A 0 1 > 

MW STRESSES |N ELEMENT COORO SYSTEM PRINCIPAL STRESSES (2ERO SHEAR 1 NAA 

distance normal-a nobmal-y smeab-ay anrlc major minor shear 


47 -6.ROOOOOE-02 
S.OOOOOOE— 02 


-6.000000E-02 

S.OOOOOOC-02 


1 .66591 IE-01 —4 .4 1 *62 IE-03 

—I .665*1 1C-01 4.414021E-03 


-J* 120333C—02 


1.90621 3E— 02 6.9290 

-1.9062 IX— 02 -03.0702 


3.204074C-01 64.6130 


1 .S90052C— 01 
6.62R072E-03 


— 6.02S072C— 03 
-1.590052C-01 


3.I20333C-02 -6. *61 1*61-0 1 -3.204074C-01 





imF^nf/»»4T®»fc t*si fopmot t> 

MT*Pr*t .T |«F»?S 
SET 1 • 1 

s*T ? • > 

<*T i a | TMOii 2 

S*T |0 » If TmPu »•» 

SFT I 1 * 2 T«»tl S 

**T ** > | th*>«i k|, m t mCmj *n 

SFT 21 * ? Tnoii 4 

SFT 22 * T.4.S 

s*T 4,0 > 4|. 42. *1. 44. 4S. 44. 40 

«ft 4i « *.*• 

IS. 14 

crx 42 » 2.0 

SFT 41 ■ IS. 14 

S*T 00 • 00 

VT 0 1 ■ 1 TMPti 1 

OFT 90 • *1.92.94.90.94 

SFT 9| • 0.9 

SFT 119 * ?.1 

VT 109-1 

VT 290** 

SET 100*21 Tmuu 24 

sft 409*1? 

sft S90*i thru 4 

SFT SO 1 *41 THOU no 

F«n 

If** TfTtF « 400. T>mF *M> CONUOO * 19 SFPIFS ONLY* SIWC0SF1 *STI 
1 T 0 F FlfHFNT = o«W . COupouFNTS * II 

Fi.r>*rNT*T'« c <! . CUUPONFNTS * 11 

FlFwFNTaCO'lPOO. f OMPl>uMlT> * II 

FOP SmNCOSF • I FLFMfMS « 19 

lf*N SUIT T TL* = <Hf40 _ 2fl S*P!FS. «MM Sil<*COSFS. *STPfSS* 

STP* F|F*»F*iT * SmFSP, COup « 21 

FOP SliRCOSF * 1. FlF*FSTS ■ ?9. 

SCON L OOFL • HIM - 1* S*o I *S * SU-C4SF 2 •STO**»* 

STPF FlFPFHT * TWIST. CO-OP = 2| 

FOP SliPCOSf » 2 FI Ft* « ^l) 

SCOW TIH* * ®l»TF t-lf-Fnts - 4.9 SERIES. NOTH Slt®C*SFS •STRESS*' 
«C0N S*'«tTTTt** O'tPLT* ** , >4 i>|. 0**402, TRmSC. T»14|. TP | *2. T®PLT. 
str* fif*»ooplt coup i~otw > -42 
*1 * uaOuOO 1 C. 0*0*42 
Ft_fu ■ Oli*fi2 rn»H s j. 1 
Fl.*M > T0-4SC CftMP s 4.1 
F|.FM-TPT«| CO«*P«42 
FtFW a T® I * ? CO"® = 4"* 

F| F“ * TPP| i fn» P ■ <4 1 

FOP SIHC*SF » 1. FLFM ■ 20 

Sf4*» T I Tl F • MfMwaoN* F LC m* ‘jTS - *9 SfeiFS. SUPCOSF 2 • STPFSS*' 

Sf*N SUPTTTLF * On*F'»« NO*?* M T® I m 4 . IW». 

scow l*«*l « *<mno 4-oth nwiM4 flfm*nts. ship ctpio? 

STPF COUP m 21 FL* * * O04FM 

coup - 2| FlFm * OOMfwi 

CO**® ■ >\ Ft*'** * OOOFM2 

coup - 22 fir* - i p i **4 

COUP a 2 | FLFH * TPUFU 

FOP SIMKOSF - 2 FLFNF'TS • 29 ..... 

SCON TITLr-TFM «*IT« 04* MlNOO S^»N ONLY 
STPF roup»2| FLf Ua.lPNFUl 

FOP Si tOC *0F *2 .f t.* M f f, T S»2 

scow Tin* 3 POP •** - SMNCoSF 2 *STPFSS* 

STP* Ft *U = POP CCNP 3 B| 

FOP SMPCOS* « 2. FI * w » *0 

SCON TITLF ■ snt_r*i *IF« c MTt, s*C StMI*S. SunfoSf I »STPFSS* 

SCON SIMTITL* • CNf%o|. C«f * *2 , CUT®* IwoTmi. CUtOC.F 194 ONLYI. 
SCON L*RF|. ■ Ppr«;^ M pf OMVi OCTOWfOWOt. FNT®|FS. 

STPF EL*" " MF<9 1 COMP « 4! 

F| Fu a Mf 0 0 2 Comp • 4| 

*LF" » TFT'^O CO'OP « 4 1 

fl C« a wfOC.r COM® a Q 1 

FOP S4»0C*Sf * t FLFMFNTS * *»0_ 

SCON TITl* * POO FiFMFMS • — FLfufNT FOPf*S 

FIFO F|.*m » Of)i> COmP « 1 1 4 

F| FM ■ TOSr C0 4P a ||C 

f LFU * CO* i>00 COMP « ||4 

FOP €l€"FNTS * ? ' SUMCosr • ? . — 

SCON TITlF » n|sp|or»-rms ‘ 

MSP CO"® - I 

FOR CMOS » 11 Vi“C • 1 — 

SCAN TITLF • MSPl oCfMfKTS - MOTH 0® I ION 
OISP COUPI“OC,W|TMO* > * 1 

FOP SPfOS » ?i SiM*C * 2 

SCO" T|TLF*T£<T fop 4*»«v OPTION on 0 1 SPL OCFuFNTS 

Ms® coMPtMOONtann 

FOP OPJOSalOO Si IMC a 2 

SCON T|TLF*T*ST F<>-» M*r>s 0PT1CW ns notoMOns ’ 

OTSP Coup |«* lN||a I 

FOR C.p | f>S*499 Siiar-1 

SC4N TITLF-TEST FOP FLF"FNf oloous “ 

OLOO CONP* cl 'l 

FOP MI0S*24 SllPC-l 

SCON TITLF*TFST fop SPC FOPCF4; 

SPCF COMPaSOfl 


Figure 6.- NASCAN Program control instructions 



R a 

0 . 

43-CIO 

2-SUBC 

2900— LOAO 



43 -eio 

I-SUBC 

1 OOO-LOaO 



COMPONENT 

15 

2 ENTRIES 



43-EIO 

1 -SUBC 

lOOO-LOAO 



43-EIO 

2-SUBC 

2000— LOAO 



COMPONENT 

16 

2 ENTRIES 

R m 

0. 

43-EIO 

i-sutic 

iooo-coao 


0 . 

43-EIO 

2-SUBC 

20 00 -LOAO 

• •• 

SUMMARY 

— COMPONENT 7 



12 ENTRIES. 



4WI0 

2-SUBC 

GOPLT 



42-EIO 

l*SOSC 

TMSSC 

• •• 

SUMMARY 

— COMPONENT R 



12 ENTRIES. 



43-EIO 

2-SUBC 

TRPtT 



45-CI0 

2-SUBC 

OOPLT 

#*• 

SUMMARY 

— COMPONENT IS 



0 ENTRIES. 



46-eio 

2-SUBC 

6UA02 



**•€10 

2-SUBC 

TRIA2 

• •• 

Summary 

— COMPONENT 16 


0 ENTRIES. 



42-EIO 

1-SUHC 

THBSC 



♦6-eio 

2-SUBC 

OUAD? 


MAX • 6. 199096SC-O2 

MJN • ],«H94|3E*I2 

-4,I4!4224C*I2.- 
MAX - -Uf4««aX>02 
MIN - 

xvc — 6.444917*C-01-~ 
MAX - -4.29661 1 AC-0 | 
"I* - >«.S«I2232C-|| 

- l.WUSIMl* 
MAX • 1.2I2U2TF*II 
**" • 3.9M3II2M2 

**»€ — 1.77O6074E-91- 

max - 4.1099945E-O? 

*1* — 1.2121227C+00 

XVC - 7 » 30* 1993C—0 1* 
MAX . 4 . §6699 I Of *00 
MIN b— 1 ,9 1 19 742(4 09 

*VC *— 2 , 1334047(490* 
MAX — 3.99531 12E-02 
MIN a-6.204dl 6*C *00 


row ALL MIN09 SCAMS AMO COMPONENTS. max b 4.B4690I0EO0, MIN *-6.2040l64£*OQ 


• MAJOR SCAN 6 . MEAL ELEN-STRESS MANGE 0. 70 9 . 

• SUBCASE - ? ' 

• elements. , thru m a> thru ao 

• Mf MRBANE ELEMENTS - 6 o SERIES. SUBCASE 2 •STRESS* 

• un-fM, OOMEM] '>f)MCM2, TRIM6, TMMEM. 

• USIN9 BUTh cTRIma ELEMENTS* SNIP CTMIA2 


• mjnob SCAN j - gOMEM ELEMENTS - SUBOPTION 


COMPONENT 2 

M * n. Macro 

9 « 0. 6 J“F 1 0 

COMPONENT 3 

9 ■ 0. 6 3-EID 

9 • t>. 6J-EI.3 

COMPONENT 4 

9 • 0. 6J-EI0 

9 - 0. 63-CIl) 



1 ENTRIES. 

AVE 


2-SUBC 

2000-L040 

MAX 


2-SUBC 

2OOQ-LO40 

MIN 



1 entries. 

AVE 


2 -SubC 

2000-LOAD 

MAX 


2-SUBC 

2000-L 0A0 

MIN 



l ENTRIES. 

AVE 


2-SUBC 

2000-LOAO 

MAX 


2-SUBC 

290O-LOAO 

MIN 



3.41 0695 IE— 1 3-— 
3.4106051C-13 
3.41060S1E-13 
5.5796032t*Cl — 
5. 6786032C *0] 
5.5706O32E*Ol 
6 • Q000090C *0 1 — 
6 . 006009 6€ *0 1 
6. O0OOOOOC *01 


...PPORPAM NASCAN COC/NAS7MAN TEST PROBLEM IN 16 10 FORMAT It 
ON/19/74 13.10.06. 


»*A9C 13 


4 MAJOR SCAM 1 ?. REAL DISPLACEMENT RANGE 0. 

• SUBCASE - 2 

• BRIO NO. b TNRU 24 

• TEST FOR maon OPTION ON DISPLACEMENTS 


• MINOR SCAM 

P • 0. 

9 - 0. 


SUdOPT | ON tMA 6 NI 
COMPONENT l 
24-010. RT 
21-GlD.BT 


4 ENTUIE5, 
2-SUtfC 2000 *LOaO 

2-SU8C 2900bLOAD 


AVC • 9.S21 2959E— 01- 
MAX « 1 .6991 904E*OO 

MIN - 0. 


FOR ALL MINOR SCANS AND CONPON t NTS. MAX • 1 .699190*C*O0. MIN • 0. 


• MAJOR SCAN 13. MEAL DISPLACEMENT MANGE 0. TO 0 

• Subcase * l thru 2 

• GRID nO.b 0? 

• TEST for maon OPTION ON ROTATIONS 


• MINOR SCAN 
R • 0. 

R B 0. 


Suboption imagni 
COMPONENT J 
02*010. RT 
A2-6IO.PT 


2 ENTRIES. 
2-SUBC 2900— LOAO 

1-SUdC lOOO-COAO 


avc - 7.S426099C-9O — 
MAX - 1.04S691300I 

MIN b S.2204O66E *0 0 


FOR ALL MINOR SCANS ANO COMPONENTS. MAX . 1 . 045691 3E*01 . min . 5.2204866E4QO 


* MAJOR SCAN 14. REAL LOAD VECTOR RANGE 0 . TO o 

• SUBCASE b 1 THRU 7 


* GRID no.b 1 thru 

• TEST FOR ELEMENT OLOAOS 


• minor scan i - suboption < 
COMPONENT J 

R ■ 0. 4-GID 

R • 6. 22-610 

COMPONENT Z 

P ■ 0. TTbGIO 

R • 0. 7*-GID 

COMPONENT 3 

R - 0. 92*010 

R ■ 0. TTbOIO 

COMPONENT 4 

R * 0. 4-910 

« * 0. 77*610 

COMPONENT s 


61 63 thru bo 


80 ENTRIES* AVC - 
2-SUBC 2000 -LOAO MAX b 

2bSUBC 2000— LOAD MIN - 

60 ENTRIES. AVC - 
2-SUBC 2 0 0 0— L 0 AO MAX m 

2-SUBC 2000-LOAO HIM b 

90 ENTRIES, ave - 
2-SUBC 2000— LOAD MAX a 

2-SudC 2000 -LOaQ MIN a 

90 ENTMICS* AVE - 
2-SUBC 2000— LOAD MAX a 

2-SUBC 2000-LOAD MJN - 

89 ENTRIES. AVE - 


7 . 50 00000E-02— 
4.0909000E-00 
-2. 0009990C-00 
6. 187SOOOC-01 — 
3. OOOMOOE-OO 
9. 

5. 8125 00 OE -02" 
2.1 000000£*00 
0. 

1 .8750000C-02 — 

I .oooooooe*oo 
0. 


Figure J. - 


Sample NASCAN output 



k'Jk- 


